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Table S1. Metadata of wild-caught individuals.

Body

D MVZ_IDs Localities  Latitude Longitude  Sex  lemgth ' oght BMI Repro Carbon  Nitrogen ClimatePC1 ClimatePC2 BarcodeSequence
- (mm) (2 (g/mm?) status (O] (®"°N)

MPR.108 MVZ:Mamm:230591 FL 29.67445 8233093333 F 77 13.0 0.002192613 adult 218 52 297062216 1.499308753 CGGACTCGTTAC
MPR.110 MVZ:Mamm:230601 FL 29.6233 82340333 F 90 235 0.002901235 pregnant 218 7 3.096504907 1513670142 TCTCGCACTGGA
MPR.112 MVZ:Mamm:230593 FL 29.778929 82416971 M 77 12.8 0.002150447 adult 188 59 2.998892477 1501471275 TTCTGGTCTTGT
MPR.113 MVZ:Mamm:230590 FL 29.78685 -82.495877 F 84 1.4 0.001612103 adult 20 62 2.998892477 1501471275 GTCCACTTGGAC
MPR.114 MVZ:Mamm:230603 FL 2937283 -82.19892 F 84 15.5 0.002196712 pregnant 222 8 3.100624164 1464651522 GATTTAGAGGCT
MPR.115 MYZ:Mamm:230595 FL 2045224 823403 E 84 140 0.001984127 adult 226 45 3.205937396 1469365645 GTCAGCCGTTAA
MPR.116 MVZ:Mamm:230597 FL 2939018 821299 M 82 143 0.002119274 adult 179 7.1 3.028607066 1351687486 ACGGTTTCTGGA
MPR.118 MYZ:Mamm:230599 FL 29.10066 8214192 M 68 95 0.002054498 adult 218 7.1 3.133622652 1147339587 GCAGCCATATTG
MPR.120 MVZ:Mamm:230594 FL 29.7828 823755 M 82.5 140 0.002056933 adult 242 77 2.998892477 1501471275 ATAGGTGTGCTA
MPR.121 MYZ:Mamm:230596 FL 29.65652 825872 F 92 230 0.002717391 pregnant 168 76 3.052686779 1310811624 ACCTAGCTAGTG
MPR.123 MVZ:Mamm:230612 GA 34.0089 833454 M 75.5 1.0 0.00192974 adult 179 7.1 0.694382471 2.870810123 GTCCTGACACTG
MPR.124 MVZ:Mamm:230604 GA 3410006 8359695 F 78 145 0.0023833 pregnant 199 65 0.720716609 2.954123495 GGACTCAACTAA
MPR.125 MVZ:Mamm:230609 GA 34.09889 8334537 M ) 1.0 0.002310439 adult 214 9.9 0.694382471 2.870810123 ATACGGGTTCGT
MPR.126 MVZ:Mamm:230608 GA 3411877 8357092 M 80 18.5 0.002890625 adult 148 73 0.720716609 2.954123495 CCTTTCACCTGT
MPR.128 MVZ:Mamm:230606 GA 33.87025 8328893 M 81 158 0.002400549 adult 213 78 0.558088177 261167319 ATCAGCCAGCTC
MPR.129 MVZ:Mamm:230615 GA 33.83757 8335049 M 77 12.8 0.002150447 adult 204 6.6 0.586814091 2.694032322 GCTCCACAACGT
MPR 130 MVZ:Mamm:230610 GA 33.94638 8338383 F 80 16.1 0.002519531 adult 173 64 0.586814091 2.694032322 AAGGAGTGCGCA
MPR.131 MVZ:Mamm:230613 GA 33.88584 8348023 F 65 9.0 0.002130178 pregnant 95 9.6 0.586814091 2.694032322 AGGGAAAGGATC
MPR.132 MVZ:Mamm:230614 GA 33.8437 8333744 F 75.5 1.0 0.00192974 adult 8.1 78 0.586814091 2.694032322 ACGACGCATTTG
MPR.133 MVZ:Mamm:230607 GA 33.94639 8338384 F 89 214 0.002698523 pregnant 5.1 78 0.586814091 2.694032322 CGTCACTCCAAG
MPR.134 MVZ:Mamm:230616 NH-VT 44.11202 72.04543 F 83 19.1 0.002776165 adult -18 83 2.941483795 2077455579 TTACACAAAGGC
MPR.135 MVZ:Mamm:230617 NH-VT 44.11212 -72.04551 F 93 214 0002471384 adult -15.5 75 -2.941483795 2077455579 GTATAGTCCGTG
MPR.137 MVZ:Mamm:230619 NH-VT 43.99797 7210448 F 81 134 0.002038561 adult 176 108 2.873866295 2449812 TCGTAAGCCGTC
MPR.138 MVZ:Mamm:230622 NH-VT 4397192 72.08463 M 86 148 0.001994321 adult 234 57 2.873866295 2449812 TGACGCCTCCAA
MPR.140 MVZ:Mamm:230621 NH-VT 43.97281 7209393 M 74 140 0.002556611 adult 178 63 2.873866295 2449812 TTCTCGGTTCTC
MPR.141 MVZ:Mamm:230648 NH-VT 43.95075 7211753 M 86 195 0.00263656 adult 195 118 2.873866295 2449812 GCTACTGGTATG
MPR.142 MYZ:Mamm:230649 NH-VT 43.9609 7211585 F 94 238 0.002687868 pregnant 199 76 2.873866295 2449812 GAATCCTCACCG
MPR.143 MVZ:Mamm:230647 NH-VT 43.927907 7212301 M 81.5 155 0.002333547 adult 144 13 2.873866295 2449812 CCTGACACACAC
MPR.144 MVZ:Mamm:230651 NH-VT 4412806 7204328 M 87.5 183 0.002383673 adult 155 75 2.941483795 2.077455579 CAGCGTTTAGCC
MPR.145 MVZ:Mamm:230650 NH-VT 43.95596 7211164 F 98 210 0.002186589 adult 193 6.7 2.873866295 2449812 GGTATGGCTACT
MPR.146 MVZ:Mamm:230633 PA 40.618763 7536362 F 86 13.1 0.001774608 adult 199 8 1213822773 3.005363487 ACAATGTCACAG
MPR.147 MVZ:Mamm:230627 PA 4050319 753174 M 87 160 0.002113886 adult 205 6.7 -1.221697022 3.105731663 GCCATAGTGTGT
MPR.148 MVZ:Mamm:230628 PA 40.45099 7540128 M 75 133 0.002355556 adult 216 6.1 121210531 3.021371305 GGTCCCGAAATT
MPR.150 MVZ:Mamm:230631 PA 40.59571 -75.65891 F 75 11.9 0.002111111 adult 2338 5.9 -1.253146437 2969723195 TCTGCGAGTCTG
MPR.151 MVZ:Mamm:230634 PA 4055189 7532455 M 78.5 150 0.002434176 adult 232 7.1 -1.221697022 3.105731663 ATGTAGGCTTAG
MPR.152 MVZ:Mamm:230629 PA 4053107 7534738 M 81 150 0.002286237 adult 154 6.7 1213822773 3.005363487 TGCTTCCAATTC
MPR.153 MVZ:Mamm:230624 PA 40.500421 76103425 F 81.5 213 0.003199217 pregnant 107 8.4 -1.362674566 3.08747214 GCCGAGATAATT
MPR.154 MVZ:Mamm:230623 PA 40.461968 -76.08789 F 82 173 0.002565437 adult 199 63 1277569614 2.900451084 TCGAGTATCGAA
MPR.155 MVZ:Mamm:230632 PA 4070747 7566738 M 78 145 0.0023833 adult 199 76 1375142871 3.180181879 GCCCTATCTTCT
MPR.156 MVZ:Mamm:230625 PA 40526708 -76.097258 F 96 210 0.002278646 adult a7 6.8 -1.362674566 3.08747214 AGGTACGCAATT
MPR.159 MVZ:Mamm:230641 VA 37.74117 77.57546 F 77 14.8 0.002487772 adult 235 7.4 -0.54705521 2.680888784 GTCCCTATTATC
MPR.161 MVZ:Mamm:230638 VA 3765535 7772927 F 80 153 0.002382813 pregnant 241 8 -0.52685297 2.654121765 TGGGACATATCC
MPR.162 MVZ:Mamm:230645 VA 3748763 7740208 M 86 173 0.002332342 adult 195 65 -0.145751223 2.590674625 GAACGATCATGT
MPR.163 MVZ:Mamm:230637 VA 3765501 7773977 M 78 15.1 0.002486029 adult 28 59 -0.52685297 2.654121765 TTCAGACCAGCC
MPR.164 MVZ:Mamm:230642 VA 37.67885 775166 M 91 183 0.00220384 adult 203 69 -0.54705521 2.680888784 ACGCATCGCACT
MPR.165 MVZ:Mamm:230644 VA 3755811 7748073 M 66 108 0.00246786 adult 193 82 -0.366753804 2.692423969 CAGTAGCGATAT
MPR.166 MVZ:Mamm:230639 VA 37.76063 7748351 M 80 150 0.00234375 adult 19 59 -0.468067251 2.664179717 TCCCTTGTCTCC
MPR.167 MVZ:Mamm:230635 VA 3752756 776492 F 80 13.0 0.00203125 adult 147 9.6 -0.488569853 2.718535468 ACGAGACTGATT
MPR.168 MVZ:Mamm:230646 VA 37.85448 7726262 F 82 135 0.002007733 pregnant NA NA 0475831808 2715734487 GCTGTACGGATT
MPR.169 MVZ:Mamm:230636 VA 3755537 7766149 F 69 1.0 0.002310439 adult 141 75 -0.488569853 2.718535468 ATCACCAGGTGT
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Table S2. Principal components of climatic variables.

PC1 (69.2%) PC2 (22.1%) PC3 (4.6%) Prin4 (3.6%)

biol 0.27111 0.0579 0.11257 0.09989
bio2 0.1859 -0.00256 -0.44368 0.7295
bio3 0.27115 -0.06465 -0.04618 0.12554
bio4 -0.27493 0.02479 -0.03135 -0.02992
bio5 0.25218 0.159 0.19138 0.16051
bio6 0.27079 0.05962 0.14904 0.03134
bio7 -0.27357 -0.00493 -0.12247 0.03852
bio8 0.06238 -0.36347 0.63004 0.23546
bio9 0.25284 0.16393 -0.20573 -0.01738
biol0 0.25949 0.12593 0.18248 0.141
biol1 0.27311 0.03834 0.097 0.07757
biol2 0.25318 0.10785 -0.00326 -0.38185
biol3 0.25923 -0.12326 -0.14616 -0.20514
biol4 -0.01549 0.48149 0.12471 0.04536
biol5 0.21244 -0.2939 -0.18019 -0.14671
biol6 0.25764 -0.13577 -0.10009 -0.24175
biol7 -0.00357 0.46494 0.30991 -0.04143
biol8 0.22948 -0.25794 0.06483 -0.17746
biol9 0.16001 0.37484 -0.22778 -0.16795




Table S3. Metadata of lab reared individuals from the most northern and southern populations.

. . Weight Age at collection Carbon Nitrogen

ID Breeding ID Locality Sex (@ (days) (51C) (5"N) BarcodeSequence
FLO1F1 F1(DL95x54) Florida Lab F 16.6 146 -19.0 6.7 TTGGTCTCCTCT
FLO1F2 F1(DL95x54) Florida Lab F 19 146 -19.0 6.7 CTGCATACTGAG
FLOIM1 F1(DL95x54) Florida Lab M 23.6 146 -19.0 6.7 TACCTAGTGAGA
FLO1IM2 F1(DL95x54) Florida Lab M 21 146 -19.0 6.7 CGTTCTGGTGGT
FLO2F1 F1(DL105x71)3 Florida Lab F 15.7 194 -19.0 6.7 GTCAATTAGTGG
FLO2F2 F1(DL105x71)1 Florida Lab F 16.2 264 -19.0 6.7 AGTACGCAGTCT
FLO2M1 F1(DL105x71)2 Florida Lab M 20.2 242 -19.0 6.7 CAGGGCCTTTGT
FLO2M2 F1(DL105x71) Florida Lab M 23.5 194 -19.0 6.7 CGATGAATATCG
FLO3F1 F1(DL107x83) Florida Lab F 17.5 194 -19.0 6.7 TTCCCGAAACGA
FLO3F2 F1(DL107x83)3 Florida Lab F 20.5 265 -19.0 6.7 GAACTTTAGCGC
FLO3M1 F1(DL107x83)4 Florida Lab M 25 194 -19.0 6.7 AGCAGCTATTGC
FLO3M2 F1(DL107x83)6 Florida Lab M 27.2 194 -19.0 6.7 CTCGGATAGATC
FLO4F1 F1(DL58x59)5 Florida Lab F 12.9 169 -19.0 6.7 TACTGAGCCTCG
FLO04F2 F1(DL58x59)7 Florida Lab F 15.5 169 -19.0 6.7 AGAAGGCCTTAT
FLO4M1 F1(DL58x59) Florida Lab M 20 148 -19.0 6.7 TCCTTAGAAGGC
FL04M2 F1(DL58x59) Florida Lab M 20.9 148 -19.0 6.7 GATGGACTTCAA
FLO5F1 F1(DL69x77)3 Florida Lab F 11.9 126 -19.0 6.7 CATCGCGTTGAC
FLO5SF2 F1(DL69x77)1 Florida Lab F 11.8 126 -19.0 6.7 GCACATAGTCGT
FLOSM1 F1(DL69x77) Florida Lab M 19.5 129 -19.0 6.7 GGAATTATCGGT
FLOSM2 F1(DL69x77) Florida Lab M 15.8 129 -19.0 6.7 CATCAAGCATAG
FLO6F1 F1(DL52x49) Florida Lab F 16.1 177 -19.0 6.7 CCTAGTAAGCTG
FLO6F2 F1(DL52x49) Florida Lab F 12.5 100 -19.0 6.7 TTACCGACGAGT
FLO6M1 F1(DL52x49) Florida Lab M 19.2 177 -19.0 6.7 GGCAAATACACT
FLO6M2 F1(DL52x49) Florida Lab M 14.2 128 -19.0 6.7 GTCATGCTCCAG
FLO7F1 F1(DL80x85)5 Florida Lab F 13.5 232 -19.0 6.7 TTACCTTACACC
FLO7F2 F1(DL80x85)3 Florida Lab F 15.6 232 -19.0 6.7 TGACTAATGGCC
FLO7M1 F1(DL80x85) Florida Lab M 15.4 148 -19.0 6.7 GCTTAGATGTAG
FLO7M2 F1(DL80x85) Florida Lab M 16.9 148 -19.0 6.7 AAGACGTAGCGG
FLOSF1 F1(DL67x66)3 Florida Lab F 18.5 266 -19.0 6.7 CACGTGACATGT
FLOSF2 F1(DL67x66)5 Florida Lab F 22 266 -19.0 6.7 CACAGTTGAAGT
FLOSM1 F1(DL67x66) Florida Lab M 21.1 205 -19.0 6.7 CTCTCTCACTTG
FLOSM2 F1(DL67x66)6 Florida Lab M 21.5 205 -19.0 6.7 ATTGCAAGCAAC
FLO9F1 F1(DL81x82)1 Florida Lab F 15 213 -19.0 6.7 ACCGGAGTAGGA
FLO9F2 F1(DL81x82)5 Florida Lab F 13 146 -19.0 6.7 TGAGGACTACCT
FLO9M1 F1(DL81x82) Florida Lab M 17.5 147 -19.0 6.7 CTAGGATCACTG
FLO9M2 F1(DL81x82)2 Florida Lab M 20.1 213 -19.0 6.7 GATGACCCAAAT
FL10F1 F1(DL97x73)5 Florida Lab F 15.5 200 -19.0 6.7 TGACCGGCTGTT
FL10F2 F1(DL97x73)1 Florida Lab F 15 200 -19.0 6.7 GGAGGAGCAATA
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Table S4. Correlations with latitude and metadata.

| All adult individuals Adults without
Variable pregnant females

n rho p-value n rho p-value

Body weight (g) 50 0.32 0.02 40 0.51 0.0008
BMI (g/mm?) 50 0.21 0.14 40 0.35 0.03
Diet (3'3C) 49 0.19 0.19 40 0.25 0.12
Diet (3!°N) 49 0.14 0.35 40 0.24 0.14

Climate PC1 50 -0.97  <0.0001 40 -0.98  <0.0001
Climate PC2 50 0.32 0.02 40 0.23 0.15




Table S5. Human SNPs and genes associated with microbial measurements from previously published mGWAS.

References* chr ps I Genel Gene2 Gene3 Gene4 Gene5 Gene6  Gene7 notes

Knights et al. 2014 5 130768383 1510051722 1510051722 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 5 56143024 1510065637 IL31RA Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 2 62324337 1510865331 1510865331 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 16 30471173 1511150589 LOC613037 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 5 593968 1511739663 SLC9A3 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 5 40410482 1511742570 PTGER4 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 7 2830351 rs1182188 LFNG Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 2 198006693 151440088 SF3BI Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 7 50264865 151456896 vwC2 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 2 191066738 151517352 GLS Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 13 26957130 1517085007 GPR12 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 2 198658398 1517229285 1517229285 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 16 68557327 151728785 ZFP90 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 15 67150258 1517293632 SMAD3 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 11 61785208 15174537 SYT7 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 17 72646784 1517780256 LOC100499467 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 6 90263440 151847472 151847472 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 18 12809341 151893217 PTPN2 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 6 159069404 15212388 EZR Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 22 39263768 152413583 TABI1 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 1 197662011 152488389 CRBI Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 5 135107916 15254560 C5orf24 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 1 200132792 152816958 NR5A2 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 21 15445619 152823286 152823286 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 15 41271752 1528374715 INO8O Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 5 10695414 152930047 DAP Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 3 49684099 153197999 MSTI Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 13 99255087 153742130 DOCK9 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 13 43883789 153764147 ENOX1 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 7 117255109 1538911 ST7 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 9 114790969 154246905 TNFSF15 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 1 151829204 154845604 RORC Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 16 11279463 15529866 CLECI6A Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 11 114516108 1s561722 NNMT Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 16 50722863 155743289 ADCY7 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 20 35211477 156088765 MYH7B Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 1 155908941 15670523 15670523 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 2 102446909 156708413 IL18RAP Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 2 65440138 156740462 SPRED2 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 5 159399784 156871626 IL12B Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 6 137685367 156920220 OLIG3 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 8 89863690 157015630 RIPK2 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 18 69863203 15727088 CD226 Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 4 48361228 157438704 TXK Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 1 172884320 157517810 FASLG Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 2 60977721 157608910 PAPOLG Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 8 125522429 1s921720 TRIBI Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 3 53028645 159847710 PRKCD Associated with bacterial taxa from intestinal biopsies
Knights et al. 2014 NA NA NA NOD2 NOD2 gene associated with bacterial taxa from intestinal biopsies

Davenport et al. 2015 2 26320519 510048683 RABI0 RP11-214J9.1 Associated with bacterial taxa from stool

Davenport et al. 2015 14 83577467 1510132493 Associated with bacterial taxa from stool

Davenport et al. 2015 2 18924471 rs10173922 Associated with bacterial taxa from stool

Davenport et al. 2015 2 84428819 rs10180739 Associated with bacterial taxa from stool

Davenport et al. 2015 1 209512373 rs1021993 Associated with bacterial taxa from stool

Davenport et al. 2015 2 84519663 rs1031532 FUNDC2P2 Associated with bacterial taxa from stool

Davenport et al. 2015 1 165399577 1510489747 RXRG Associated with bacterial taxa from stool

Davenport et al. 2015 2 56772337 110490411 Associated with bacterial taxa from stool

Davenport et al. 2015 1 209527706 1510494924 Associated with bacterial taxa from stool

Davenport et al. 2015 1 216722622 1510495027 ESRRG Associated with bacterial taxa from stool
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Associated with bacterial taxa from Left Antecubital fossa
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10782115- 1s3759259-

Blekhman et al. 2015 12 10783729 12290717 STYKI Associated with bacterial taxa from Left Retroauricular crease
Blekhman et al. 2015 10 134017295 rs12313 DPYSL4 Associated with bacterial taxa from Left Retroauricular crease
Blekhman et al. 2015 17 78073355 1$56407805 CCDC40 Associated with bacterial taxa from Palatine Tonsils
Blekhman et al. 2015 1 169512027 156021 F5 Associated with bacterial taxa from Palatine Tonsils
Blekhman et al. 2015 4 155241572 rs11935573 DCHS2 Associated with bacterial taxa from Palatine Tonsils
Blekhman et al. 2015 6 34831866 1s3734264 UHRFI1BP1 Associated with bacterial taxa from Right Retroauricular crease
Blekhman et al. 2015 1 223116240 1561746477 DISP1 Associated with bacterial taxa from Right Retroauricular crease
Blekhman et al. 2015 17 40714804 15615942 COASY Associated with bacterial taxa from Saliva

Blekhman et al. 2015 10 64927823 51935 IMJD1C Associated with bacterial taxa from Saliva

Blekhman et al. 2015 15 43632549 152278857 ADAL Associated with bacterial taxa from Saliva

Blekhman et al. 2015 15 43661802 1s3809482 ZSCAN29 Associated with bacterial taxa from Saliva

Blekhman et al. 2015 15 43748304 15690367 TP53BPI Associated with bacterial taxa from Saliva

Blekhman et al. 2015 2 136511817 rs1050115 UBXN4 Associated with bacterial taxa from Stool

Blekhman et al. 2015 2 136561557 152304371 LCT Associated with bacterial taxa from Stool

Blekhman et al. 2015 2 136590746 1s3754689 LCT Associated with bacterial taxa from Stool

Blekhman et al. 2015 3 129297223 rs1110168 PLXNDI Associated with bacterial taxa from Stool

Blekhman et al. 2015 11 57982620 151966834 ORI1S1 Associated with bacterial taxa from Stool

Blekhman et al. 2015 14 55907172 158019270 TBPL2 Associated with bacterial taxa from Stool

Blekhman et al. 2015 20 2816821 152274669 FAMII13A Associated with bacterial taxa from Stool

Blekhman et al. 2015 7 37961001 rs10248138 EPDRI1 Associated with bacterial taxa from Stool

Blekhman et al. 2015 10 73111408 15780668 SLC29A3 Associated with bacterial taxa from Subgingival plaque
Blekhman et al. 2015 2 216300482 151250259 FNI Associated with bacterial taxa from Subgingival plaque
Blekhman et al. 2015 5 41049389 1s325863 HEATR7B2 Associated with bacterial taxa from Subgingival plaque
Blekhman et al. 2015 5 41049397 1s325864 HEATR7B2 Associated with bacterial taxa from Subgingival plaque
Blekhman et al. 2015 15 100821576 157496668 ADAMTSI17 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 5 150696447 1$369907 SLC36A2 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 10 96954360 rs11188225 C100rf129 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 11 124096247 152466613 OR8G2 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 3 52556890 rs4434138 STABI Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 3 52558133 rs13621 STABI Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 3 52584787 152251219 PBRMI Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 3 52820981 15678 ITIH1 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 3 52821011 rs1042779 ITIH1 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 1 231906589 152492367 DISC1 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 5 6600150 1s3822434 NSUN2 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 5 150696447 1$369907 SLC36A2 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 8 21956108 1535497596 FAM160B2 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 11 124096247 152466613 OR8G2 Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 3 52556890 rs4434138 STABI Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 3 52558133 rs13621 STABI Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 11 64081445 152276014 ESRRA Associated with bacterial taxa from Supragingival plaque
Blekhman et al. 2015 4 121957559 1534766411 NDNF Associated with bacterial taxa from Throat

Blekhman et al. 2015 6 32410987 1s3135391 HLA-DRA Associated with bacterial taxa from Throat

Blekhman et al. 2015 10 11805354 1512258196 ECHDC3 Associated with bacterial taxa from Throat

Blekhman et al. 2015 10 11805357 110906011 ECHDC3 Associated with bacterial taxa from Throat

Blekhman et al. 2015 7 149474393 15709061 SSPO Associated with bacterial taxa from Tongue dorsum
Blekhman et al. 2015 12 1893170 159805042 ADIPOR2 Associated with bacterial taxa from Tongue dorsum
Blekhman et al. 2015 4 38799710 54833095 TLR1 Associated with bacterial taxa from Tongue dorsum
Blekhman et al. 2015 12 661656 157298766 B4GALNT3 Associated with bacterial taxa from Tongue dorsum
Blekhman et al. 2015 6 168709385 156925614 DACT2 Associated with bacterial taxa from Tongue dorsum
Goodrich et al.. 2016 7 113115671 510233359 Associated with bacterial taxa from stool

Goodrich et al.. 2016 18 37336088 1512607607 KC6 Associated with bacterial taxa from stool

Goodrich et al.. 2016 1 106479033 151376236 Associated with bacterial taxa from stool

Goodrich et al.. 2016 5 60471107 15159373 NDUFAF2 Associated with bacterial taxa from stool

Goodrich et al.. 2016 5 168362905 1510055309 SLIT3 LOC728095 Associated with bacterial taxa from stool

Goodrich et al.. 2016 1 65939087 157524581 Associated with bacterial taxa from stool

Goodrich et al.. 2016 4 31242627 rs11733214 Associated with bacterial taxa from stool

Goodrich et al.. 2016 2 196967488 157587067 HECW2 Associated with bacterial taxa from stool

Goodrich et al.. 2016 15 61981226 15730589 DAPK2 Associated with bacterial taxa from stool

Goodrich et al.. 2016 14 21071787 152293702 SALL2 SALL2 Associated with bacterial taxa from stool

Goodrich et al.. 2016 3 184585954 152136233 MCF2L2 Associated with bacterial taxa from stool

Goodrich et al.. 2016 12 90550513 157486170 Associated with bacterial taxa from stool

Goodrich et al.. 2016 14 56212663 154901725 Associated with bacterial taxa from stool

Goodrich et al.. 2016 15 91943634 154777927 Associated with bacterial taxa from stool
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Table S6. Correlations between microbial beta-diversity measurements and predictor variables using Mantel

test.

Bray Curtis unweighted UniFrac weighted UniFrac
Mantelr  p-value* Mantelr  p-value* Mantelr  p-value*

Genetic distance 50 0.14 0.004 0.12 0.012 0.10 0.037
Geographic distance (km) 50 0.07 0.078 0.10 0.035 0.06 0.148
Body weight (g) 50 0.08 0.232 0.12 0.121 0.07 0.337
BMI (g/mm?) 50 0.25 <0.001 0.12 0.165 0.23 0.005
Diet (8'3C) 50 0.14 0.044 0.06 0.482 -0.01 0.898
Diet (6'°N) 50 0.04 0.67 -0.01 0.924 0.00 0.993
ClimatePCl1 50 0.10 0.066 0.09 0.156 0.10 0.072
ClimatePC2 50 0.01 0.913 0.04 0.488 -0.05 0.403

*Raw P-values that are lower than Bonferroni corrected p-value = 0.05/8 = 0.0063 are bolded
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Table S7. Correlations between host genetic distance and Bray-Curtis
dissimilarity using Partial Mantel test controlling for seven variables.

Partial Mantel

Variables controlled n . p-value
Geographic distance (km) 50 0.12 0.008
Body weight (g) 50 0.13 0.002
BMI (g/mm?) 50 0.13 0.004
Diet (3'°C) 50 0.14 0.002
Diet (3'°N) 50 0.14 0.003
ClimatePCl1 50 0.10 0.028
ClimatePC2 50 0.09 0.008
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Table S8. Differences in microbial measurements among wild and lab populations.

Wild Lab Significance (Wilcoxon test)
Wwild Lab
Microbial measurements' North (n=10) South (n=10) North (n=40) South (n=38) Wild vs Lab?
North  South North  South
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Raw p-values Pairwise comparisons®

Alpha-diversity

OTU counts 408.5  (46.8) 3512 (41.4) 365.7 (43.5) 3459 (44.7) NS a ab ab b

Phylogenetic diversity 387 (34) 346 (2.5 337 G2 326 (3.4 0.0005 a b b

Shannon index 6.57 (041) 6.15  (0.63) 5.87  (0.45) 5.89  (0.41) 0.0002 a ab b b
Phylum Firmicutes 0.477 (0.100)  0.426 (0.162) 0284 (0.090) 0366 (0.150) 0.0004 a ab b ab

Genus Clostridiales unc 0251  (0.081) 0213 (0.120) 0.181 (0.054) 0.234 (0.101) NS a a a a

Genus Lachnospiracea_unc 0.063  (0.040)  0.057 (0.030) 0.025 (0.017)  0.044 (0.028) 0.0003 a a b a

Genus Lactobacillus 0.016 (0.023)  0.007 (0.006) 0.014 (0.016) 0.022 (0.018) 0.01 a a a

Genus Oscillospira 0.062 (0.023)  0.064 (0.014) 0.028 (0.016) 0.031 (0.020) <0.0001 a a b

Genus Ruminococcaceae_unc 0.049 (0.014) 0.050 (0.023) 0.018 (0.013) 0.021 (0.019) <0.0001 a a b b

Genus Ruminococcus 0.013  (0.006)  0.017 (0.008) 0.004 (0.002)  0.006 (0.004) <0.0001 ac a b be
Phylum Bacteroidetes 0325 (0.109)  0.420 (0.201) 0.618 (0.100)  0.535 (0.158) <0.0001 a ab b b

Genus Bacteroides 0.084 (0.051) 0.112  (0.089) 0.090 (0.057)  0.093 (0.071) NS a a a a

Genus Bacteroidales_unc 0.036 (0.022) 0.016 (0.020) 0.073  (0.035)  0.064 (0.043) <0.0001 ab a b b

Genus Odoribacter 0.013  (0.013) 0.013 (0.020) 0.044 (0.038)  0.058 (0.038) <0.0001 a a b b

Genus Parabacteroides 0.016 (0.015) 0.012 (0.007) 0.003  (0.006)  0.004 (0.004) <0.0001 a a b b

Genus Prevotella 0.020 (0.024)  0.022  (0.033) 0.011  (0.035)  0.004 (0.015) <0.0001 a a b b

Genus Rikenellaceae unc 0.046  (0.029)  0.033 (0.026) 0.181 (0.092)  0.148  (0.083) <0.0001 a a b b

Genus S24 7 unc B 0.103  (0.053)  0.199 (0.129) 0202 (0.128)  0.149 (0.102) NS a a a a
Phylum Proteobacteria 0.161 (0.054) 0.117 (0.103) 0.072  (0.037)  0.063 (0.036) <0.0001 a ab b b

Genus Desulfovibrionaceae_unc 0.044 (0.042)  0.027 (0.038) 0.001  (0.002)  0.004 (0.006) <0.0001 a ab b b

Genus Helicobacteraceae unc 0.039 (0.025) 0.047 (0.102) 0.050 (0.034)  0.029 (0.024) NS a a a a

Genus Helicobacter R 0.064 (0.064)  0.001 (0.003) 0.165 (0.019)  0.008 (0.013) NS ab a b a
Phylum Deferribacteres 0.021 (0.016) 0.028 (0.052) 0.004 (0.005) 0.012 (0.014) 0.03 a ab b ab

Genus Mucispirillum 0.021 (0.016) 0.028 (0.052) 0.004 (0.005) 0.012 (0.014) 0.03 a ab b ab

! Microbial measurements include three alpha-diversity measurements and relative abundance of bacterial phyla and genera.
2 Comparisons between Wild (North and South combined, n=20) and Lab (North and South combined, n = 78).

3 Non-overlapping letters indicate significance based on Wilcoxon test using Bonferroni corrected p-value (alpha = 0.05/24 = 0.002)
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Table S9. Genotype-bacteria associations using all populations and within populations.

All populations Within Populations
Chr Bp Genes! Bacterial measurements? Genotype ANOVA Consistent ANOVA P-values’
directions® P-values g'enot'ypezl

directions FL GA VA PA  NH VT
3 68695548 1l12a Odoribacter AA>GA>GG 0.0014 3 out of 5 0.020 0.001  (0.259) 0.428 (0.045)
3 86138574 Snord73a, Rnu73b, Rps3al Bacteroides AC>AA 0.0021 2 out of 3 0.013 ) _ 0.001 (0.830)
4 103170679 Mierl, Slc35d1 Phylogenetic diversity TT >TC 0.1107 2 out of 2 _ _ _ 0.130 0.220
4 89692441 Dmrtal Bacteroides GG >GA > AA 0.0005 2 out of 3 0.017 _ (0.367)  <0.0001 _
5 90490831 Afp Bacteroides AA>GA>GG 0.0006 3 out of 4 0.030 ; (0.336) 0.001 0.978
6 121222841 Tuba8, Gml5856 Bacteroides TC>TT 0.0004 3 out of 4 0.010 _ 0.209 0.001 (0.813)
6 128374454 Foxml, Tex52 Phylogenetic diversity GG >GT <0.0001 5 out of 5 0.046 0.018 0.128 0.025 0.250
8 120092803  Zdhhc7, Gm20388, Gm15898 Bacteroides CT>CC <0.0001 3 out of 3 0.010 0.059 _ 0.001 _
8 13142468 Cul4a Bacteroides CT>CC 0.0006 4 out of 4 0.334 0.076 _ 0.001 0.720
8 16358320 Csmd1 Phylogenetic diversity CC>CT>TT 0.0125 4 out of 4 0.681 0.352 ; 0.014 0.541
11 3132802 Sfil, Pisd-psl Phylogenetic diversity CC>CA 0.0159 4 out of 4 0.262 0.560 ; 0.041 0.220
13 33671503 Serpinb6d Bacteroides CT>CC <0.0001 2 out of 2 0.0014 ) _ 0.0007 _

Total: 37 out of 43

! The SNP with lowest p-value was selected when more than one SNP was included in the gene.

2 Residuals after covariate regression (i.e. Genetic PC1-4 and Latitude) on box-cox transformed relative abundances of bacterial taxa and alpha-diversity were used.

3 The directions of the genotype-bacteria associations were based on the average values of bacterial measurements for each genotype.

4 The proportions of individual populations that genotype-bacteria associations are in the same direction as the all-population result.

5 P-values in parentheses indicate that genotype-bacteria associations are in the opposite direction compared to the all-population result.
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Table S10. Loci significantly associated with microbial measurements (q-value < 0.1) in wild
mouse mMGWAS using human candidate genes.

Associated microbial

Chr Bp Annotated gene(s) measurements P-values! Q-values
2 21367906 Gpril58 Clostridiales unc 9.03E-06  0.053
5 148315352 Mtus2 Phylogenetic diversity 5.44E-05  0.084
6 113765833 Ruminococcus 7.55E-06  0.074
6 113817432 Atp2b2 Phylogenetic diversity 4.01E-05  0.074
6 113817441 Phylogenetic diversity 1.31E-05  0.030
6 144993723 Bcatl Clostridiales unc 1.12E-05  0.053
6 48445226 Sspo Bacteroides 4.38E-05  0.088
8 16358320 1.09E-06  0.010
) 16358359 Csmd1 Phylogenetic diversity 3R9E.06 0.018
12 104780917 Cimn Bacteroides 3.07E-05  0.088
12 75308870 1.90E-05  0.088
12 75308871 Bcatl Bacteroides 5.83E-05  0.093
12 75308874 1.53E-05  0.088
12 75394205 Rhoj Phylogenetic diversity 5.70E-06  0.018
13 69612885 Nsun2 Bacteroides 4.40E-05  0.088
15 5217545 Ptgerd Bacteroides 6.50E-05  0.093

! Likelihood ratio p-values.

2 ANOVA R? values. Residuals after covariate regression (i.e. Genetic PC1-4 and Latitude) on
box-cox transformed relative abundances of bacterial taxa and alpha-diversity were used.
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Table 11. Significant loci associated with microbial measurements in wild mouse mGWAS (Q<0.2)

. . Codon
Taxa chr IS ps n_miss allelel allele0 af  beta se I remle 1 mle p wald p It qvalues p_score EnsemblelD VariantType Change
5.10E- 1.03E- 4.09E-
Phylogenetic diversity 6 6 128374454 128374454 0 T G 0.11 01 01 1.00E-05 1.00E+05 9.33E-06 07 0.051478 4.62E-05 ENSMUSG00000001517 dovnstream_gene_variant -
5.10E- 1.03E- 4.09E-
Phylogenetic diversity 6 6 128374454 128374454 0 T G 0.11 01 01 1.00E-05 1.00E+05 9.33E-06 07 0.051478 4.62E-05 ENSMUSG00000001517 3_prime_UTR variant -
5.10E- 1.03E- 4.09E-
Phylogenetic diversity 6 6 128374454 128374454 0 T G 0.11 01 01 1.00E-05 1.00E+05 9.33E-06 07 0.051478 4.62E-05 ENSMUSG00000079304 upstream_gene_variant -
5.10E- 1.03E- 4.09E-
Phylogenetic diversity 6 6 128374521 128374521 0 C T 0.11 01 01 1.00E-05 1.00E+05 9.33E-06 07 0.051478 4.62E-05 ENSMUSG00000001517 dovnstream_gene_variant -
5.10E- 1.03E- 4.09E-
Phylogenetic diversity 6 6 128374521 128374521 0 C T 0.11 01 01 1.00E-05 1.00E+05 9.33E-06 07 0.051478 4.62E-05 ENSMUSG00000001517 3_prime_UTR variant -
5.10E- 1.03E- 4.09E-
Phylogenetic diversity 6 6 128374521 128374521 0 C T 0.11 01 01 1.00E-05 1.00E+05 9.33E-06 07 0.051478 4.62E-05 ENSMUSG00000079304 upstream _gene_variant -
6.05E- 1.24E- 8.39E-
Phylogenetic diversity 11 11 3132802 3132802 2 A C 0.073 01 01 1.00E-05 1.00E+05 1.23E-05 07 0.054876 6.32E-05 ENSMUSG00000023764 non_coding_exon_variant,ne_transcript_variant -
6.05E- 1.24E- 8.39E-
Phylogenetic diversity 11 11 3132802 3132802 2 A C 0.073 01 01 1.00E-05 1.00E+05 1.23E-05 07 0.054876 6.32E-05 ENSMUSG00000023764 intron_variant -
6.05E- 1.24E- 8.39E-
Phylogenetic diversity 11 11 3132802 3132802 2 A C 0.073 01 01 1.00E-05 1.00E+05 1.23E-05 07 0.054876 6.32E-05 ENSMUSG00000082286 dovnstream_gene_variant -
6.05E- 1.24E- 8.39E-
Phylogenetic diversity 11 11 3132802 3132802 2 A C 0.073 01 01 1.00E-05 1.00E+05 1.23E-05 07 0.054876 6.32E-05 ENSMUSG00000023764 dovnstream_gene_variant -
4.48E- 9.05E- 9.63E-
Phylogenetic diversity 6 6 128374742 128374742 0 A T 0.12 01 02 1.00E-05 1.00E+05 9.44E-06 07 0.054876 6.71E-05 ENSMUSG00000001517 downstream_gene_variant -
4.48E- 9.05E- 9.63E-
Phylogenetic diversity 6 6 128374742 128374742 0 A T 0.12 01 02 1.00E-05 1.00E+05 9.44E-06 07 0.054876 6.71E-05 ENSMUSG00000001517 3_prime_UTR_variant -
4.48E- 9.05E- 9.63E-
Phylogenetic diversity 6 6 128374742 128374742 0 A T 0.12 01 02 1.00E-05 1.00E+05 9.44E-06 07 0.054876 6.71E-05 ENSMUSG00000079304 upstream _gene_variant -
3.84E- 7.60E- 1.09E-
Phylogenetic diversity 8 8 16358320 16358320 0 T C 0.18 01 02 2.80E+00 1.00E+05 6.58E-06 06 0.054876 7.10E-05 ENSMUSG00000060924 intron_variant -
8.05E- 1.72E- 2.19E-
Phylogenetic diversity 4 4 103170679 103170679 2 C T 0.042 01 01 1.94E+00 1.00E+05 241E-05 06 0.09188 9.78E-05 ENSMUSG00000028522 dovnstream_gene_variant -
8.05E- 1.72E- 2.19E-
Phylogenetic diversity 4 4 103170679 103170679 2 C T 0.042 01 01 1.94E+00 1.00E+05 241E-05 06 0.09188 9.78E-05 ENSMUSG00000028521 3_prime_UTR variant -
7.20E- 1.63E- 3.48E-
Phylogenetic diversity 8 8 13142468 13142468 1 T C 0.041 01 01 1.00E-05 1.00E+05 5.81E-05 06 0.122402 1.22E-04 ENSMUSG00000031446 upstream_gene_variant -
7.20E- 1.63E- 3.48E-
Phylogenetic diversity 8 8 13142468 13142468 1 T C 0.041 01 01 1.00E-05 1.00E+05 5.81E-05 06 0.122402 1.22E-04 ENSMUSG00000031446 intron_variant -
3.38E- 791E- 3.89E-
Phylogenetic diversity 8 8 16358359 16358359 2 C A 0.146 01 02 1.00E-05 1.00E+05 8.93E-05 06 0.122402 1.28E-04 ENSMUSG00000060924 non_coding_exon_variant,ne_transcript_variant -
3.38E- 791E- 3.89E-
Phylogenetic diversity 8 8 16358359 16358359 2 C A 0.146 01 02 1.00E-05 1.00E+05 8.93E-05 06 0.122402 1.28E-04 ENSMUSG 4  variant gcT/geG
3.47E- 7.51E- 5.70E-
Phylogenetic diversity 12 12 75394205 75394205 0 T C 0.18 01 02 2.23E+00 1.00E+05 2.94E-05 06 0.159427 1.55E-04 ENSMUSG00000046768 intron_variant -
3.47E- 7.51E- 5.70E-
Phylogenetic diversity 12 12 75394205 75394205 0 T C 0.18 01 02 2.23E+00 1.00E+05 2.94E-05 06 0.159427 1.55E-04 ENSMUSG00000046768 3_prime_UTR variant -
9.53E- 2.30E- 7.16E-
Phylogenetic diversity 1 1 88236753 88236753 0 T C 0.48 01 01 1.00E-05 1.00E+05 1.34E-04 06 0.161824 1.73E-04 ENSMUSG00000079429 intron_variant -
9.53E- 2.30E- 7.16E-
Phylogenetic diversity 1 1 88236753 88236753 0 T C 048 01 01 1.00E-05 1.00E+05 1.34E-04 06 0.161824 1.73E-04 ENSMUSG00000079429 upstream_gene_variant -
9.53E- 2.30E- 7.16E-
Phylogenetic diversity 1 1 88236753 88236753 0 T C 0.48 01 01 1.00E-05 1.00E+05 1.34E-04 06 0.161824 1.73E-04 ENSMUSG00000079429 dovnstream_gene_variant -
5.35E- 1.35E- 8.32E-
Phylogenetic diversity 5 5 90526381 90526381 1 A G 0.041 01 01 1.00E-05 1.00E+05 2.50E-04 06 0.161824 1.87E-04 ENSMUSG00000029369 missense_variant Gga/Aga
4.12E- 9.59E- 6.91E-
Phylogenetic diversity 11 11 57787336 57787336 0 A G 0.16 01 02 5.23E-02 1.00E+05 8.53E-05 06 0.161824 1.70E-04 ENSMUSG00000020520 3_prime_UTR variant -
4.00E- 9.22E- 8.79E-
Phylogenetic diversity 6 6_128375274 128375274 0 T C 0.13 01 02 1.00E-05 1.00E+05 7.21E-05 06 0.161824 1.92E-04 ENSMUSG00000001517 downstream_gene_variant -
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5.15E-05
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5.84E-05
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1.23E-04
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6.15E-05

6.15E-05
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1.03E-04

1.64E-04

1.26E-04
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0.17212

0.17212
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1.23E-04

1.23E-04

1.33E-04

1.33E-04

1.57E-04

1.92E-04

2.05E-04

2.05E-04

2.09E-04

2.09E-04

2.09E-04

2.09E-04

2.86E-04

2.86E-04

2.86E-04

2.23E-04
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2.95E-04

2.79E-04

3.01E-04
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3.14E-04

3.14E-04

3.14E-04

2.83E-04

2.83E-04

2.83E-04

3.03E-04

3.03E-04

3.03E-04

2.82E-04

2.86E-04

2.86E-04

2.86E-04

2.56E-04

2.56E-04

2.56E-04

2.49E-04

2.60E-04

2.50E-04

3.60E-04

3.60E-04

3.53E-04

ENSMUSG00000030137 synonymous_variant
ENSMUSG \_gene_variant
ENSMUSG00000031446 upstream_gene_variant
ENSMUSG00000031446 intron_variant
ENSMUSG00000030137 intron_variant
ENSMUSG \_gene_variant
ENSMUSG00000054932 synonymous_variant
ENSMUSG00000039683 intron_variant
ENSMUSG00000027247 downstream_gene_variant
ENSMUSG00000027244 downstream_gene_variant
ENSMUSG00000029016 downstream_gene_variant
ENSMUSG00000029016 3_prime_UTR variant
ENSMUSG00000086806 upstream_gene_variant
ENSMUSG00000041616 downstream_gene_variant
ENSMUSG00000064984 upstream_gene_variant
ENSMUSG00000064390 downstream_gene_variant
ENSMUSGH _variant
ENSMUSG00000043753 intron_variant
ENSMUSG00000043753 upstream_gene_variant
ENSMUSG00000029369 missense_variant
ENSMUSG00000029369 missense_variant
ENSMUSG00000032840 3_prime_UTR variant
ENSMUSG00000095477 upstream_gene_variant
ENSMUSG00000036938 intron_variant
ENSMUSG00000036938 intron_variant
ENSMUSG00000036938 intron_variant
ENSMUSG00000001517 downstream_gene_variant
ENSMUSG00000001517 3_prime_UTR variant
ENSMUSG00000079304 upstream_gene_variant
ENSMUSG00000030835 intron_variant
ENSMUSG00000030835 intron_variant
ENSMUSG00000030835 upstream_gene_variant
ENSMUSG00000031955 synonymous_variant
ENSMUSG00000046768 non_coding exon_variant,nc_transcript_variant
ENSMUSG00000046768 missense_variant
ENSMUSG00000046768 upstream_gene_variant
ENSMUSG00000046768 non_coding exon_variant,nc_transcript_variant
ENSMUSG00000046768 missense_variant
ENSMUSG00000046768 upstream_gene_variant
ENSMUSG00000021490 synonymous_variant
ENSMUSG00000041730 upstream_gene_variant
ENSMUSG00000022099 intron_variant
ENSMUSG00000040859 intron_variant
ENSMUSG00000040859 downstream_gene_variant
ENSMUSG00000029547 synonymous_variant

taT/taC

tcC/tcT

acT/acC

gAc/gCe
Gga/Aga

gaT/gaC

cAt/cGt

gaG/gaC

aaA/aaG

gcT/geC
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ENSMUSG00000098574 upstream_gene_variant
ENSMUSG00000076478 missense_variant
ENSMUSG00000076478 missense_variant
ENSMUSG00000054106 intron_variant
ENSMUSG00000036938 intron_variant
ENSMUSG00000036938 intron_variant
ENSMUSG00000036938 intron_variant
ENSMUSG00000078169 upstream_gene_variant
ENSMUSG00000043496 3_prime_UTR variant
ENSMUSG00000021097 synonymous_variant
ENSMUSG00000067889 intron_variant
ENSMUSG00000058715 upstream_gene_variant
ENSMUSG00000013593 intron_variant
ENSMUSG00000013593 downstream_gene_variant
ENSMUSG00000013593 upstream_gene_variant
ENSMUSG00000048108 3_prime_UTR variant
ENSMUSG00000048108 downstream_gene_variant
ENSMUSG00000054381 5_prime_UTR variant
ENSMUSC ;_variant
ENSMUSG00000027012 upstream_gene_variant
ENSMUSG00000068551 intron_variant
ENSMUSG00000029797 upstream_gene_variant
ENSMUSG00000068551 upstream_gene_variant
ENSMUSG  variant
ENSMUSG00000021594 upstream_gene_variant
ENSMUSG00000091133 non_coding exon_variant,nc_transcript_variant
ENSMUSG00000021595 intron_variant
ENSMUSG00000038491 non_coding exon_variant,nc_transcript_variant
ENSMUSG00000038481 5_prime_UTR variant
ENSMUSG00000038491 non_coding exon_variant,nc_transcript_variant
ENSMUSG00000038481 5_prime_UTR variant
ENSMUSG00000058997 intron_variant
ENSMUSG _gene_variant
ENSMUSG \_gene_variant
ENSMUSG00000029869 intron_variant
ENSMUSG00000029869 upstream_gene_variant
ENSMUSG00000034042 upstream_gene_variant
ENSMUSG00000055900 upstream_gene_variant
ENSMUSG00000034042 intron_variant
ENSMUSG00000094648 downstream_gene_variant
ENSMUSG00000070908 3_prime_UTR variant
ENSMUSG00000094648 downstream_gene_variant
ENSMUSG00000070908 3_prime_UTR variant

Cgg/Teg
Ctc/Tte

gaG/gaA

cgG/cgA

atA/atC



Desulfovibrionaceae unc 16 16 17209775 17209775 0 G C 047 01 78‘;]} 1.04E+00 1.00E+05 1.46E-05 3VL())36]:7 0.192063 1.29E-04 ENSMUSG00000096434 upstream_gene_variant -
3,6;?13— 7.64E- 3.93E-

Desulfovibrionaceae unc 16 16 17209775 17209775 0 G C 047 01 02 1.04E+00 1.00E+05 1.46E-05 06 0.192063 1.29E-04 ENSMUSG00000071636 missense_variant caG/caC
Odoribacter 3 3 68695548 68695548 0 A G 0.42 4’?)?]:7 6’362]} 1.00E-05 1.00E+05 4.71E-08 7’?)?)]:7 0.001924 1.02E-05 ENSMUSG00000027776 missense_variant Ggc/Age
Odoribacter 3 3 68695502 68695502 0 T C 043 3?)5]13* 7%)5213* 1.00E-05 1.00E+05 2.20E-06 4!)3713— 0.033164 4.64E-05 ENSMUSG00000027776 synonymous_variant aaC/aaT
Odoribacter 3 368695379 68695379 0 A G e Y e Y P v S — intron_variant -
Odoribacter 3 368695382 68695382 0 T C 06 ol C@ LOBOS  LOOBWS  13SE06 9T 006t SIOBGS  esusasoonms intron_variant -
Odoribacter 3 3 68695209 68695209 1 G C 0.214 5’3)?]:7 9?)3]:7 1.00E-05 1.00E+05 3.51E-06 Rv‘(‘)]7]:7 0.041551 6.32E-05 ENSMUSG00000027776 missense_variant aCt/aGt
Odoribacter 3 3 68695333 68695333 0 T C 02 ol "8 LoB0s  LooEwS _ 25IE0s 05 0m4389  7TAIBGS  esuscsssonsrms missense variant aCg/aTg
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Table S12. Loci associated with microbial measurements in mouse and human mGWAS.

Tissue expressed*

Effect

Chr Bp Annotated Associated microbial P-values! Q-values? Effect — fissense? Brain Gut
gene measurements size (%)
mouse human mouse human
2 21367906 Gprl58 Clostridiales _unc 9.03E-06 0.158 27.2 - yes yes yes -
6 48445226 Sspo Bacteroides 4.38E-05 0.199 23.8 - yes NA - NA
6 113817441 Atp2b2 Phylogenetic diversity 1.31E-05 0.162 21.1 - yes yes yes -
6 144993723 Bcatl Clostridiales _unc 1.12E-05 0.162 26.1 - yes yes yes yes
8 16358320 1.09E-06 0.055 17.0 - yes yes - -
Csmdl Phylogenetic diversity
8 16358359 3.89E-06 0.122 13.8 - yes yes - -
12 75308870 1.90E-05 0.168 28.7 yes yes yes - yes
Rhoj Bacteroides
12 75308874 1.53E-05 0.168 24.2 yes yes yes - yes
12 75394205 Rhoj Phylogenetic diversity 5.70E-06 0.159 5.6 - yes yes - yes
12 104780917 Clmn Bacteroides 3.07E-05 0.172 28.5 - yes yes yes yes
13 69612885 Nsun?2 Bacteroides 4.40E-05 0.199 27.5 - yes yes - yes

! Likelihood ratio test p-values.
2 SNPs with g-value < 0.2 were used to compare with human mGWAS gene set.

3 ANOVA R? values. Residuals after covariate regression (i.e. Genetic PC1-4 and Latitude) on box-cox transformed relative abundances of bacterial taxa were used.

4 Tissue expression data came from the Human Protein Atlas Database for humans and MGI Gene Expression Database for mice. All expression detected in brain tissue and
gut (i.e. small and large intestines) as evidence of gene expression. “-” indicates no evidence of expression. “NA” indicates expression not tested.

32



